Penelitian ini bertujuan untuk mengevaluasi pengaruh non-genetik dan parameter genetik pada sifat pertumbuhan sapi Sumba Ongole (SO). Sifat pertumbuhan yang diamati meliputi bobot lahir (BL), bobot sapih (BS), bobot setahunan (BY), pertambahan bobot badan harian prasapih (PBBH 1 ) dan pascasapih (PBBH 2 ). Data catatan produktivitas ternak tahun 2011 -2016 dari 143 ekor sapi SO yang dipelihara di PT. KAR digunakan dalam penelitian ini untuk dianalisis. Analisis General Linear Model (GLM) digunakan untuk mengkaji pengaruh non-genetik yang meliputi jenis kelamin, tahun kelahiran, generasi dan musim. Selanjutnya, untuk mengevaluasi perameter genetik maka dilakukan perhitungan heritabilitas (h Kata kunci: genetik, heritabilitas, korelasi genetik, faktor non-genetik, sifat pertumbuhan
) and genetic correlation (r g ) were performed using Paternal Halfshib Correlation method. The results showed that sex of calf had no significant effect (P>0.05) on BW, WW and YW, but year of birth had significant effect on those traits. The factor of season had significant effect on WW. 
INTRODUCTION
Sumba Ongole (SO) cattle is one of Indonesian local cattle that adapted well in Sumba Island, East Nusa Tenggara Province. This cattle was declared to be Indonesian native cattle through decision of Indonesian Ministry of Agriculture No: 427/Kpts/SR.120/3/2014. The SO cattle was included Bos indicus breeds and was kept as beef cattle in Indonesia. There are a few information about SO cattle productivity in Indonesia. Previous studies reported that the average of dressing percentage in SO bull was 51.73 -52.40 kg (Paskah et al., 2016) and the average of body weight in SO bull at ± 2.5 years age was 353.86 -474.08 kg (Said et al., 2016a) . Moreover, the birth weight of SO cattle reached of 23.86±5.68 kg (male) and 19.77±3.19 kg (female) as reported by Said et al. (2016b) . Selection and breeding program for SO cattle in Indonesia is very important to increase meat production in Indonesia. Total estimation of meat (beef) production in Indonesia in 2016 was 524.110 ton, lower than total consumption in the same year (623.480 ton). Therefore, amount of 99.370 ton (16%) must be supplied from import (Kementan RI, 2016) .
Selection of SO cattle may be initiated with evaluation of the genetic parameters and nongenetic effect to the growth traits. In beef cattle, body weight is an important trait for selection criteria, especially weaning and yearling weights (Supriyantono et al., 2011) . Evaluation of genetic parameters for growth traits in cattle could be measured through estimation of heritability (h 2 ), genetic correlation (r g ) and repeatability (r) values. Estimation of h 2 , r g and r values can be evaluated if the records data of livestock productivity were available. Unfortunately, the data records for repeatability estimation in this study was not available. Estimation of r value was needed to estimate most probable producing ability (MPPA) and commonly used for cow's selection (Said et al., 2016b) . Heritability value could be used to identify the proportion of genetic variance to phenotypic variance in the population (Warwick et al., 1990 (Falconer and Mackay, 1996) . Moreover, the h 2 value was used to estimate breeding value and response selection. Besides, the r g value was used to measure the correlation between two selected traits. The r g values were consisted of three category of low (r g <0.30), moderate (0.31<r g < 0.50) and high (r g >0.50). Two traits with high of r g value indicated that selection on one trait can be affected by other traits. The r g value between growth traits in beef cattle according to Warwick et al. (1990) were ranged from 0.25 to 0.50.
Several studies showed that weaning and yearling weight had high value of h 2 in Indonesian beef cattle such as Bali (Kaswati et al., 2013; Gunawan and Jakaria, 2011) , Ongole grade (Hartati et al., 2015) , Simmental (Putra et al., 2017) , Aceh (Sari et al., 2016) and Brahman cross (Duma and Tanari, 2008) . In addition, weaning and yearling show high category of r g in Indonesian beef cattle such as Bali (Prajoga and Talib, 2008) , Madura (Karnaen, 2008) and Simmental (Suhada et al., 2009 ). The non-genetic effect of sex, generation, year and season were important to evaluate as basic information for breeding strategy. Several studies reported that non genetic effect of year and season were significantly affecting birth weight and reproductive performance of cattle (Bayou et al., 2015) . This study was carried out to evaluate genetic factor (h 2 and r g ) and non-genetic factor (sex, generation, year and season) of growth traits for the genetic improvement in SO cattle.
MATERIALS AND METHODS

Research Site and Animals
The Non-Genetic Factor and Genetic Parameter Analysis (W.P.B. Putra et al.) average occuring ±2500 mm/year. Amount of 143 progeny records data were used in this study. Body condition score (BCS) of cows in the present study was 3.0 (scale: 1 to 5). All of cows were about 3 years old and in the first calving status. Data records of progeny consisted of birth weight (BW), weaning weight (WW), yearling weight (YW) and average daily gain of preweaning (ADG 1 ) and average daily gain of postweaning (ADG 2 ). Weight measurements were taken from each animal using a digital weighing scale. Data of calves were collected from herd book during 2011 to 2015.
Management of Animals
Calves were kept with their dam (cow) until ± 5 months in the colony stall. Therefore, the weaning calves (5-7 months of age) were kept in individual stall. The weaning calves were grouped based on sex into colony stall until yearling age (±12 months of age). The breeding bulls were kept in the individual stall. An artificial insemination (AI) and natural mating methods were managed at the breeding station. The BW was measured at 1 hours after birth and continued every 3 months. Colostrum milk was given to weekly calves (1-7 days of age) with portion of 4 L/head/day. Whereas, fresh milk was given to the monthly calves (7-30 days of age) with portion of 6 L/head/day. Calves with 2-3 months of age were given fresh milk and milk replacer (3 L/head/day) and concentrate (1 kg/head/day). Calves with 3-6 months of age were given fresh milk and milk replacer (4 L/head/day), concentrate (3-4 kg/head/day) and forages (7 kg/head/day). The yearling cattle were given concentrate (20 kg/head/day) and forages (10 kg/head/day). Forages used in this breeding station were Napier grass (Pennisetum purpureum) and corn leaf. The forages was chopped using chopper machine before given to cattle. The nutritional content of concentrate feed is presented inTable 1.
Data Correction
The data used in this study were collected from the breeding station during the period from year 2013 to 2016. Data of birth weight in female calf were corrected to male calf based on Hardjosubroto (1994) as follows:
CF sex = correction factor for sex BW C = corrected birth weight BW = actual birth weight for female calf Data of weaning and yearling weights were corrected to 205 days of age using the formula from Hardjosubroto (1994) and r g values were analyzed with a paternal hafshib correlation model. In the heritability model, sire was included as a random effect in the model which account for the genetic effect. The total variance and covariance components were sorted into additive and non-additive (environmental and residual genetic) with a mathematical model according to Becker (1992) 
RESULTS AND DISCUSSION
Effect of Sex
The average values of growth traits in male animals were higher than those in female animals, but it was not significantly different between the treatments (Table 2 ). Similar study reported that sex had no significant effect on BW and WW in several breeds cattle such as Friesian Holstein (Bakir et al., 2004) , Fogera cross (Addisu et al., 2010) , Bali Jakaria, 2011), Horro (Abera et al., 2013) , Baggara cross (Ibrahim et al., 2015) and Friesian cross (Rahman et al., 2015) . In addition, sex had significant effect to BW, WW and YW in several breeds cattle such as Friesian Holstein (Aksakal and Bayram, 2009); Asturiana de los Valles (Goyache et al., 2003) , Ogaden (Getinet et al., 2009) , Simbra (Smith, 2010) , Swedish Red and White (Aksakal et al., 2012) , Ongole grade (Hartati et al., 2015) , Sheko (Bayou et al., 2015) , Sistani (Bazzi, 2011) , Brown Swiss (Tilki et al., 2008) , Brahman (Hemandez et al., 2015) , Vrindavani (Sagar et al., 2017) , Gudali, Wakwa (Ndofor-Foleng et al., 2011) , Nellore (Lopes et al., 2013) , Mashona (Mangwiro et al., 2013) , Brahman (Hemandez et al., 2015) , Charolais and Horro (Abera et al., 2013) . Moreover, sex had significant effect to ADG in several breeds cattle such as Friesian Holstein (Abera et al., 2013) , Sheko (Bayou et al., 2015) , Charolais (El-Saied et al., 2006) and Ogaden (Getinet et al., 2009 ), but it was not significant in Red Chittagong (Tapasy et al., 2009 ), Fogera (Addisu et al., 2010 and Friesian cross (Rahman et al., 2015) . The mechanism of sex hormonal (androgen) can cause the growth rate in male animal that was faster and heavier than those in female animal (Soeparno, 2005) .
Effect of Year
Year had significant effect on BW, WW 205 and YW 365 ( Table 2 ). The average of WW 205 value was increasing since year 2012 to 2016 and YW 365 was increasing since 2013 to 2016. The average of WW at year 2016 was significantly higher than other years (P<0.05). Differences observed in the growth traits between years can be caused by the difference of feed availability between years due to variation in total precipitation and the distribution of rainfall in the breeding station. The significant effect of year could be attributed to variability in management and climate. The growth traits of cattle can be increased per year through selection program in several breeds cattle such as Brahman cross (Duma and Tanari, 2008) , Northeastern Thai (Intaratham et al., 2008) , Bali (Supriyantono et al., 2011) and Aceh cattle (Putra et al., 2014) .
Effect of Generation
The generation did not have significant effect on BW, WW and YW but had significant effect on pre-weaning daily gain (ADG 1 ) and post-weaning daily gain (ADG 2 ) as presented in Table 2 . The average value of YW in the second generation was higher than first generation. Similar finding was reported by Hartati et al. (2015) that generation did not have significant effect on BW, WW and YW. The ADG 1 of second generation was higher than those of first generation (P<0.05) and it described that selection in the SO cattle in this study increased the ADG 1 of the second generation.
Effect of Season
The season did not have significant effect on BW and YW but had significant effect to WW (Table 2 ). Significant effect of season to WW were reported in several breeds cattle such as Bali Jakaria, 2011), Sheko (Bayou et al., 2015) , Gudali and Wakwa (Ndofor-Foleng et al., 2011) . Despite, several study were reported that season did not have significant effect to WW in Bos indicus breeds cattle such as Fogera (Addisu et al., 2010) , Ongole grade (Hartati et al., 2015) , Brahman (Hernandez et al., 2015) and (Mostari et al., 2017) . In addition, Wijono et al. (2006) reported that season had significant effect to YW but did not have significant effect to WW in Ongole grade cattle. The average WW and YW of SO cattle in the dry season were higher than those in the rainy season and similar to Fogera (Addisu et al., 2010) , Bali (Gunawan and Jakaria, 2011) and Ongole grade (Hartati et al., 2015) . Rainy season can increase the desease risk, especially diarrhea, bovine ephemeral fever (BEF), Helminthiasis and Myasis (Subronto, 2008) .
Heritability
The estimation of heritability (h 2 ) values of growth traits in SO cattle were presented in Table  3 . The h 2 value of BW in this study was in the high category. The h 2 value of BW, WW and YW in this study were more than 0.60 and it was similar to Horro, Bonsmara and Ongole grade ( Table 4 ). The h 2 value of YW in SO cattle was 0.77±0.68 (Said et al., 2016a ) that was and higher than those in this study. Heritability value of 0.60 can be explained that more than 60% of variation in the growth traits of SO cattle in this study were affected by genetic. Differences results in this study compared to previous study was caused by differences of breeds, statistical analysis, selection pressure in the population, sample size (number of sire, dam and progeny) and environmental effect (Rabeya et al., 2009) . Low of h 2 value of growth traits in Fogera cattle (Table 4) could be explained that most of the variation in the population was affected by environmental factors. Goyache and Gutierrez (2001) reported that low h 2 value could be explained by 1) less number of animal for estimation, 2) the environmental factor is dominant to influence some traits, 3) the decrease of genetic variability coming from the culling policy, 5) failure to consider the influence of some other traits, 6) the use of fitted models that can not explain sufficiently the population structure. Moreover, low of h 2 value could be either due to deterioration in management resulting to poor nutritional status of the animals, or due to the use of the same sire for a number of years, which could decrease genetic variation (Ndofor-Foleng et al., 2012) .
Low of h 2 value in the population was indicated that selection based on individual performance was not effective to increase gain of growth traits (Bekele et al., 2016) . The standrad error (SE) of h 2 was explained the accuracy of the estimation regarding to explain the additive genetic variation. The SE of h 2 values in this Non-Genetic Factor and Genetic Parameter Analysis (W.P.B. Putra et al.) 101 study were lower than h 2 values and indicating that the estimation was usable to measure the additive genetic contain in population (Putra et al., 2014) . In Addition, low SE value could be conducted to little number of animal available in estimation (Warwick et al., 1990) included of sire, dam and progeny. High of h 2 values of growth traits in this study were indicated that selection of
Genetic Correlation
The estimation of genetic correlation (r g ) values among growth traits in SO cattle are presented in Table 5 . Based on the Table 5 , four r g values of BW-ADG 1 , BW-ADG 2 , WW-ADG 2 and ADG 1 -ADG 2 were included of low category. Previous study reported that low of r g value were observed in correlation between BW-WW in Simmental, Charolais and Vrindavani as presented in Table 6 . Therefore, the r g value of BW-ADG 2 and WW-ADG 2 in Tswana and Simmental cattle were included of low category and similar to this study. Differences results in this study among previous study was conducted by differences of breeds, statistical analysis and number of animal for analysis. Low of r g value between two different traits suggested that no linear association and if selection were carried out, there would be minor changes expected among them (Pires et al., 2016) . Positive and negative correlation in the Table 6 suggested that two different traits had positive or negative impact to another trait. The SE values in correlation of BW-ADG 2 and ADG 2 -YW were higher than r g values and indicated that the estimation was not accurate. The r g value of WW-YW in this study was more than 0.90 and similar to Limousin and Nguni cattle (Table 6 ). Traits of WW and YW in this study had high positive correlation and suggested that WW could be used as selection criteria to increase YW gain of SO cattle. The WW trait could be used for individual selection and cow selection (Hardjosubroto, 1994) . A calves with higher WW than average herd was described that their cow had good mathering ability.
CONCLUSION
The heritability estimation of growth traits in SO cattle were included of high category with low of standard error. The genetic correlation value between weaning and yearling weights showed high category with low of standard error. Practically, selection to increase yearling weight gain could be carried out through weaning weight selection. 
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